Hydrogel-based delivery of antimiR-221 enhances cartilage regeneration by endogenous cells.
Articular cartilage is frequently injured by trauma or osteoarthritis, with limited and inadequate treatment options. We investigated a new strategy based on hydrogel-mediated delivery of a locked nucleic acid microRNA inhibitor targeting miR-221 (antimiR-221) to guide in situ cartilage repair by endogenous cells. First, we showed that transfection of antimiR-221 into human bone marrow-derived mesenchymal stromal cells (hMSCs) blocked miR-221 expression and enhanced chondrogenesis in vitro. Next, we loaded a fibrin/hyaluronan (FB/HA) hydrogel with antimiR-221 in combination or not with lipofectamine carrier. FB/HA strongly retained functional antimiR-221 over 14 days of in vitro culture, and provided a supportive environment for cell transfection, as validated by flow cytometry and qRT-PCR analysis. Seeding of hMSCs on the surface of antimiR-221 loaded FB/HA led to invasion of the hydrogel and miR-221 knockdown in situ within 7 days. Overall, the use of lipofectamine enhanced the potency of the system, with increased antimiR-221 retention and miR-221 silencing in infiltrating cells. Finally, FB/HA hydrogels were used to fill defects in osteochondral biopsies that were implanted subcutaneously in mice. FB/HA loaded with antimiR-221/lipofectamine significantly enhanced cartilage repair by endogenous cells, demonstrating the feasibility of our approach and the need to achieve highly effective in situ transfection. Our study provides new evidence on the treatment of focal cartilage injuries using controlled biomaterial-mediated delivery of antimicroRNA for in situ guided regeneration.